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Abstract 
Since 2005, China has been the top one country who leads the renewable electricity generation and consumption. For 
the purpose of reducing CO2 emission, this study analyzes the demand and supply structure of China’s renewable 
electricity by using the simultaneous equation model (SEM). Yearly time series data from 1981 to 2008 were 
collected to be used for the estimation of the model. The instrument variable method was used to estimate the SEM 
model. The estimated results suggest that the quantity of renewable electricity is important for the demand side but 
not significant for the supply side. To increase the supply of China’s renewable electricity, improving the technology 
associated with generating new energy seems to be a good way. But the policy maker should be careful for the in-
depth demand analysis since income and population turn out to be statistically significant for affecting the demand of 
renewable electricity. 
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1. Introduction 
As people paid more and more attention on carbon dioxide (CO2) emissions, the green consumption 
style of renewable energy is recommended and recognized. Some discussed how renewable energy, such 
as wind, solar power, provides the demand for energy needs [1]. Others analyzed different aspects for 
carbon dioxide (CO2) emissions, for instance Kaygusuz discussed Turkey’s environmental issues with 
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carbon dioxide (CO2) emissions [2]. It’s very important for China to target reducing carbon dioxide ( CO2) 
emissions and use renewable energy. Some researched on renewable electricity generation [3,4], 
consumption, application and financial futures [5].  
Renewable electricity is the electricity generated by natural sources including hydroelectric, e.g. 
nuclear, and non-hydroelectric, for instance solar, wind, geothermal, tide, wave, biomass and waste [6]. 
The Fig  1 shows the overall trend of world  renewable electricity from 1981 to 2008. The renewable 
electricity generated and consumed increases during this period for all four regions, North America, 
Central and South America, Europe, Asia and Oceania. North America led the increase before 2005. After 
2005, Asia and Oceania area led the increase. 
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Fig. 1 World Total Renewable Electricity (Billion Kilowatthours) 
The yearly generated and consumed renewable electricity by top10 countries are shown in Fig 2. It 
shows the same increasing trend over time. After 2000, China keeps the highest growth rate. Further in 
2005, China passed the United States and became the top one renewable electricity generated and 
consumed country in the world. Thus, to investigate the supply and demand structure of China’s 
renewable electricity is necessary for developing the sustainable renewable energy system in China.  
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Fig. 2 Total Renewable Electricity by Country (Billion Kilowatthours) 
2. The Demand and Supply Structure Model 
2.1. The Model 
Based on a standard demand and supply theory, to figure out the demand and supply structure of 
renewable electricity, we develop a simultaneous equation model (SEM) for the demand and supply of 
China’s renewable electricity [7]. This system model can be expressed as  
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Demand: Dttttt POPIQP HDDDD  )ln(lnlnln 3210     (1) 
Supply:   Stttt PpetroETQP HEEEE  )ln()ln(lnln 3210    (2) 
where all variab les are in logarithmic form;  tP  and tQ  are endogenous variables representing the 
equilibrium price and quantity of China’s renewable electricity, respectively; D ’s and E  ‘s are the 
coefficient associated with each variables respectively; tI is income and tPOP  is China’s population; tET  
is the energy transformation rate; Ppetro is China’s petroleum price; DtH and StH  are random residuals. 
 In demand equation, by common knowledge of economic theory, the more income the consumers 
have, the higher the price of new energy goes; the more consumers use renewable electricity, the higher 
the renewable electricity price should go. Thus, besides the quantity variable ( tQ ) of renewable 
electricity, the income variable ( tI ) and the variable representing number of consumers, population 
( tPOP ) should be included. By cooperating these two variables in  the demand equation, the demand 
equation can’t be misrecognized as the supply equation. Further, the estimated coefficient 1D of quantity 
variable tQ  should be negative; the estimated coefficient 2D  of income variab le tI  and 3D  of population  
tPOP  should be positive. 
In the supply equation a , renewable electricity supply is affected by technology. So the energy 
transformation rate calculated as energy being transformed to other materials, which is a good 
representation of technology variable. High transformation rate suggests high technology which leads to 
higher production and then results in low renewable electricity supply price. Therefore, the estimated 
coefficient 2E of technology variable tET  should be positive. Based on the standard supply theory, the 
quantity variable tQ is also included in the supply equation, and the associated estimated coefficient 
1E should positive too. Regarding China’s petroleum price ( Ppetro ), petroleum is an old way to generate 
electricity which should be taken as a substitute for China’s renewable electricity. Thus, higher petroleum 
price will result in a h igher consumption of renewable electricity and eventually a h igher price of 
renewable electricity. This suggests a positive coefficient 3E . 
2.2. Model Estimation 
By assuming that the random residuals DtH and StH  are serially uncorrelated, independently and 
identically distributed with mean  zero and constant standard errors. It also assumed that random residuals 
are uncorrelated with the exogenous variables. Further assumed that demand and supply disturbances are 
uncorrelated, implying E( DtH , StH ) = 0. 
Trough the calculation of the rank of the coefficient matrix for the above SEM  [8], both the demand 
and the supply equations are identified. The number of excluded exogenous variables both in the demand 
equation and in the supply equation is 2 which are bigger than the number of equations in the SEM 
system minus 1. Therefore, both the demand and the supply equation are over identified. Therefore, the 
OLS estimator for this SEM system will be biased.  The Instrument Variable estimation method is used to 
get the consistent parameter estimates in this study.  
3. Data 
The time series data from the year of 1981 to the year of 2008 were collected online. tP and tET  were 
collected from China’s Statistic Department (2010)[9]. The rest of the data were collected from the U.S. 
 
a A trend variable, representing possible time effect on the supply of new energy, was added to the supply equation in the above 
SEM in the first place. However, through econometric estimation, the parameter estimates of Simultaneous Equation Model (SEM) 
of new energy are better off without it. 
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Energy Informat ion Administration [6]. A ll index data are taken  a year before as the base year. The 
electricity industry price index was used as the approximation of the price for China’s renewable energy
˄ tP˅. China’s renewable energy generated and consumed in the form of electricity in billion k ilowatt-
hours represents tQ . China’s GDP index was used to represent the income variable tI . China’s population 
in millions was used for tPOP . The energy t ransformat ion rate in percentage was chosen to represent tET . 
The petroleum price Ppetro  is in US dollars per barrel.  
The correlation matrix (Tab le 1) shows the relationship between all the variables. First of all, no cross 
correlation between independent variables is higher than 0.9 which suggests there is no serial correlation 
between independent variables.  
Table 1 Correlation Matrix 
 Ln(P) Ln(Q) Ln(POP) Ln(GDP) Ln(ET) Ln(Ppetro) 
Ln(P) 1.0000      
Ln(Q) -0.0699 1.0000     
Ln(POP) 0.0756 0.9581 1.0000    
Ln(GDP) 0.3065 0.0496 0.0178 1.0000   
Ln(ET) -0.4640 0.6048 0.4529 0.0468 1.0000  
Ln(Ppetro) -0.3649 0.3899 0.1628 0.1143 0.5663 1.0000 
4.  Results 
The estimated coefficients for the demand and supply SEM model of renewable electricity are shown 
in Table 2. A negative estimated coefficient of tQln for the demand equation and a positive estimated 
coefficient of tQln for the supply equation indicate a good estimation of the SEM model. 
Table 2 Estimation Results  
Demand Equation Coefficient Estimates Supply Equation Coefficient Estimates 
    
tQln  -0.2950** tQln  0.0554 
tIln  1.2002** tET )ln(  -1.8550** 
tPOP)ln(  1.9443** )ln(Ppetro  -0.0298 
Constant ( 0D ) -13.2139** Constant( 0E ) 12.3297*** 
    
R2 0.3803** R2 0.3042** 
*** at 0.001 significant level 
**  at 0.05 significant level 
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In the demand equation, all estimated parameters have the expected right sign and are statistically 
significant. This suggests that renewable electr icity consumption, income and population are important 
factors affecting the demand price of China’s renewable electricity. If the quantity of renewable 
electricity increases by 1%, the demand price of renewable electricity will decrease by 0.2950%. But as  
income increase by 1%, the demand price of renewable electricity will increase by 1.2002%. When 
population increases by 1 percent, he demand price of renewable electricity will increase by 1.9443 
percent.  
In the supply equation, only the estimated coefficient of tET )ln( and the constant coefficients are 
statistically significant. This means that when the technology of generating renewable electricity 
improves by 1%, the supply price of renewable electricity will not significant. Th is indicat es that for the 
supply of renewable electricity, the price is not affected by the renewable electricity generated, instead, 
the price is affected by technology significantly. 
5. Conclusions and Discussions 
As conclusion, in China, the demand structure and the supply structure of renewable electricity is 
different. First, the quantity of renewable electricity affects the demand side but not the supply side. 
Secondly, it is not unexpected that consumers ’ income and population are important factors for renewable 
electricity demand. Higher income and large number of population will result in  large consumption of the 
renewable electricity and a h igher price. Thirdly, the renewable electricity supply is not affected by the 
quantity generated but affected more by the average technology generating renewable electricity. Last but 
not the least, the supply price of the renewable electricity is not affected significantly by the price of 
petroleum which suggests that consumers might not think that gasoline is a substitute energy option for 
the renewable electricity. 
Further, from the analysis of the demand and supply structure, China ’s renewable electricity 
development plan should paid more attention to improve new technology associated with renewable 
electricity generation to boost the overall supply. The in-depth analysis of the demand of renewable 
electricity should be done more carefully to forecast the demand of renewable electricity to  reduce the 
renewable electricity investment risk.  
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